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AB The effect of kappa -casein * * *glycomacropeptide* * * (GMP) which was 
isolated from cheese * * * whey* * * protein concentrate (C WPC) using 

***anion*** -exchange chromatography, on immunoglobulin (Igs) production 
in lipopolysaccharide (LPS)-stimulated splenocytes was investigated. The 
effect of GMP on Igs production was studied by determining the 
concentration of each class of Igs. ;'.gM, IgGl and IgA) in the supernatant 
of splenocytes cultured with LPS and various concentrations of GMP by 
sandwich-ELISA. GMP enhanced IgA production, but not the other Igs 
production, by LPS-stimulated splenocytes. The fluorescence-activated cell 



suiter {FAGS) analysis of the cultured splenoeytes revealed that GMP 
increased the population of surface IgA-positive cells (slgA* ceils)- 
These results suggest that GMP enhances IgA production by LPS~stiraulated 
splcno^l^ by incieasiqg the population of sIgA+ cells. 
AB The effect of kappa -casein * IB *glycomacft>pqptide*** (GMP) which was 
isolated from cheese * * *whey *** protein concentrate (CWPC) using 

"*anion ,5,!,IDC -exchange chromatography, on immunoglobulin (ifp) production 
in lipopolyncclifflidc (LPS>sliittuIated spleoocytes was investigated. The 
effect of GMP on Igs production was studied. , „ 
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AB This subject is reviewed under the following headings: production of 
casein and caseinates (conventional methods for production of caseins, 
non-conventional methods for production of caseins, caseinate production, 
fractionation of casein, production of whey protein-enriched products, 
dried whole whey, dried demineralized ***whey*** , dried demineralized, 
delactosed ***whey*** , ***whey*** protein concentrate and 

* * * whey * * * protein isolate-ultrafiltration-diafiltration and * * *ion* * * 
-exchange adsorption, lactalbumin production, and fractionation of 

***whey*** proteins- beta -lactoglobulin and alpha -lactalbumin, minor 

* * * whey * * * protein products, lactoperoxidase, lactotransferrin, Ig and 
***glycomacropeptide*** ); co-precipitate production; production of milk 

protein concentrates; chemically, physically and enzymically modified milk 
proteins (physical modification of milk proteins and milk protein 
hydrolysates); and genetically engineered milk proteins. 
AB . . . methods for production of caseins, caseinate production, 
fractionation of casein, production of whey protein-enriched products, 
dried whole whey, dried demineralized ***whey*** , dried demineralized, 
delactosed ***whey*** , ***whey*** protein concentrate and 
***whey*** protein isolate-ultrafiltration-diafiltration and ***i 0 n*** 
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(6) Kinghorn, N; J Chromatogr A 1995, V700, PI 1 1 CA 
ALL CITATIONS AVAILABLE IN THE RE FORMAT 

AB Anal, of the 4 main whey proteins (bovine serum albumin, IgG, 
.alpha.-lactalbumin, .beta.-lactogiobulin) and other minor proteins (milk 
fat globular membrane, proteose-peptone components, 

***glycomacropeptide*** ) by various available methods (e.g. PAGE, HPLC, 
capillary electrophoresis) was compared and recommendations made as to the 
most useful methods for anal, depending on the speed desired and the 
material analyzed. Advantages and disadvantages of the methods are also 
discussed. 

IT Capillary electrophoresis 
Capillary zone electrophoresis 
Food analysis 
HPLC 

High-performance gel-permeation chromatography 

* * * Ion* * * exchange HPLC 
Polyacrylamide gel electrophoresis 

(comparison of anal, methods to quantify * * * whey* * * proteins) 
IT Caseins, analysis 

RL: ANT (Analyte); ANST (Analytical study) 

(.kappa.-, ***glycomacropeptides*** ; comparison of anal, methods to 

quantify whey proteins) 
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PA Wisconsin Alumni Research Foundation, USA 
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PATENT NO. KIND DATE APPLICATION NO. DATE 



PI WO 9918808 Al 19990422 WO 1998-US21283 19981008 

W: AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY, CA, CH, CN, CU, CZ, DE, 
DK, EE, ES, FI, GB, GE, GH, GM, HR, HU, ID, IL, IS, JP, KE, KG, 
KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, 
NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, 
UA, UG, US, UZ, VN, YU, ZW, AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 
RW: GH, GM, KE, LS, MW, SD, SZ, UG, ZW, AT, BE, CH, CY, DE, DK, ES, 
FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, BF, BJ, CF, CG, CI, 
CM, GA, GN, GW, ML, MR, NE, SN, TD, TG 
US 5968586 A 19991019 US 1997-947700 19971009 
AU 9910735 Al 19990503 AU 1999-10735 19981008 
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RE 

(I) Agricultural & Food Res; GB 2188526 A 1987 

(3) Fukumoto, L; FOOD RESEARCH INTERNATIONAL 1994, V27(4), P335 CA 

(6) Mirabel, B; ANN NUTR ALIM 1978, V32, P243 CA 

(8) Outinen, M; MILCHWISSENSCHAFT 1995, V50(10), P570 CA 

(I I) Tanimoto, M; BIOSCIENCE, BIOTECHNOLOGY, AND BIOCHEMISTRY 1992, 
V56(l), 

P140 CA 

ALL CITATIONS AVAILABLE IN THE RE FORMAT 

AB The present invention relates to a process for producing .kappa.-casein 

macropeptides having nutraceutical properties from * * * whey* * * using 
* * *ion* * * exchange and/or immobilized metal affinity chromatog. A 

hydrolyzed .kappa.-casein macropeptide nutraceutical food product having 

less than about 4 % total of the hydrophobic arom. amino acids 

phenylalanine, tryptophan, and tyrosine is also disclosed. 
ST casein macropeptide ***whey*** ***j on *** exchange affinity 

chromatog 



IT .kappa. -Caseins 

RL: FFD (Food or feed use); PUR (Purification or recovery); THU 
(Therapeutic use); BIOL (Biological study); PREP (Preparation); USES 
(Uses) 

( ***glycomacropeptides*** ; prodn. of kappa-casein macropeptide by 
ion exchange and/or immobilized metal affinity chromatog.) 
IT Affinity chromatography 
Ion exchange chromatography 
***Whey*** 

(prodn. of kappa-casein macropeptide by ***k>n*** exchange and/or 

immobilized metal affinity chromatog.) 
IT ***Whey*** proteins 

RL: FFD (Food or feed use); PUR (Purification or recovery); BIOL 
(Biological study); PREP (Preparation); USES (Uses) 

(prodn. of kappa-casein macropeptide by * * * ion* * * exchange and/or 

immobilized metal affinity chromatog.) 
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DK, EE, ES, FI, GB, GE, HU, IL, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, 
RO, RU, SD, SE, SG, SI, SK, TJ, TM, TR, TT, UA, UG, US, UZ, VN, 
AM, AZ, BY, KG, KZ, MD, RU, TJ, TM 
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IE, IT, LU, MC, NL, PT, SE, BF, BJ, CF, CG, CI, CM, GA, GN, ML, 
MR, NE, SN, TD, TG 
CA 2242933 AA 19970731 CA 1997-2242933 19970127 
AU 9714580 Al 19970820 AU 1997-14580 19970127 
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PRAINZ 1 996-280892 19960126 
WO 1997-NZS 19970127 

AB A preparative method of isolating a preselected whey protein or group of 
whey proteins from a soln, is provided. The method comprises the 
following steps: (a) contacting a ***whey*** protein sola with a 
preselected ***son* ** exchanger for a time and at a temp, sufficient 
to enable the preselected * vv \vbsy*** protein to be adsorbed; wherein 
the whey protem sola, has (I ) a protein content in the range of about 5 % 
to about 20 % by ww (2) a pH ol a preselected level, which is the level 
a which the preselected ***whey*** protein or group of ***whey*** 
proteins selectively binds to the preselected ***ion* ** exchanger, and 
(3) a reduced ***ianic*** strength; and (b) recovering either or both 
of the following: (1) the •••wtaey*'* protein component adsoited in 
step (a)* and (2) die breakthrough whey protein component not adsorbed in 
step (a). It is preferred that the ***whey*** protein soln. is a 
retentate obtained via ultrafiltration of * * * whey* * * , having reduced 

***ionic*** strength, or a ***whey*** protein cone, powder which has 
been reconstituted with water. 

IT Caseins, biological studies 

RL: BOC (Biological occurrence); BIOL (Biological study); OCCU 
(Occurrence) 

(.kappa.-, ***glycomacropeptides*** ; method of sepg. and recovering 
proteins from a protein soln.) 
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TI Heat-induced gelation of .beta.-lactoglobulin. Influence of pH, 

***ionic*** strength and presence of other ***whey*** proteins 
AU Gault, P.; Fauquant, J. 

CS Lab. Rech. Technol. Lait, INRA, Rennes, 35042, Fr. 
SO Lait (1992), 72(6), 491-510 

CODEN: LAITAG; ISSN: 0023-7302 
DT Journal 
LA French 

TI Heat-induced gelation of .beta.-lactoglobulin. Influence of pH, 

***ionic*** strength and presence of other ***whey*** proteins 

IT Caseins, properties 
RL: PRP (Properties) 
(.kappa.-, ***glycomacropeptides*** , .beta.-lactoglobulin thermal 
gelation response to) 
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AB Caseinoglycopeptides were isolated from sweet cheese ***whey*** by 
EtOH pptn. and ***i on *** -exchange chromatog. after heat coagulation of 

***whey*** protein. The most successful method for the highest yield 
was by heating 10% (wt./vol.) whey soln. at pH 6.0 for 1 h, followed by 
pptn. with cold 50% EtOH. The caseinoglycopeptide was fractionated into 
sialo- and asialo-caseinoglycopeptides by peanut lectin-affinity 
chromatog. Caseinoglycopeptides exhibited 5 peaks on reverse-phase HPLC, 
which were divided into the first peak of an asialo-caseinoglycopeptide 
and then sialo-caseinoglycopeptides in the following 4 peaks. The 
asialo-caseinoglycopeptide was .apprx.10% of the total 
caseinoglycopeptide. Asialocaseinoglycopeptide also could be prepd. from 
cheese whey acidified to pH 3.0 and heated for 1 h at 98.degree.. Sialic 
acid in caseinoglycopeptide was completely released by this treatment. 
The yield of caseinoglycopeptide was .apprx.1.1 g from 100 g cheese whey 
powder. 

ST whey casein ***glycomacropeptide*** sepn; asialoglycomacropeptide 
whey; affinity chromatog ***glycomacropeptide*** ; ion exchange 
* * * gly comacropeptide * * * 
IT Whey 

( * * * gly comacropeptide* * * and asialoglycomacropeptide prepn. from) 
IT Caseins, preparation 
RL: PREP (Preparation) 
(.kappa.-, ***glycomacropeptides*** , sepn. of, from whey by ethanol 
pptn. and chromatog.) 
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